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DESCRIPTION 

COMMUNICATION TERMINAL APPARATUS AND BASE STATION 

APPARATUS 

Technical Field 

The present invention relates to a communication 
apparatus used in a digital mobile communication system, 
and more particularly, to a base station apparatus and 
communication terminal apparatus used for a W-CDMA (Wide 
band Code Division Multiple Access ) -based digital mobile 
unit communication system. 

Background Art 

For a W-CDMA-based digital mobile communication 
system, high-speed data communication (downlink 
high-speed packet communication) using a downlink is 
being proposed in recent years. This high-speed data 
communication using the downlink will be explained with 
reference to FIG.l below. FIG.l is a schematic view 
showing a system carrying out a high-speed data 
communication using a downlink. 

Suppose communication terminal apparatus 13 is 
located in an area covered by base station apparatus 11 
and an area covered by base station apparatus 12 in Fig. 
1. First, base station apparatus 11 sends a common known 
signal to the communication terminal apparatus located 




in the area covered by the own station using a common 
control channel (CPICH: Common Pilot CHannel) . Likewise, 
base station apparatus 12 sends a common known signal 
to the communication terminal apparatus located in the 
area covered by the own station using CPICH. 

Hereinafter, for simplicity of explanations, a 
signal communicated using CPICH will be referred to as 
"CPICH signal". Likewise, a signal communicated using 
downlink shared channel (DSCH: Downlink Shared CHannel) 
will be referred to as "DSCH signal" and a signal 
communicated using individual physical channel (DPCH: 
Dedicated Physical CHannel) will be referred to as "DPCH 
signal" . 

Communication terminal apparatus 13 measures the 
reception quality of a CPICH signal sent from base station 
apparatus 11 and a CPICH signal sent from base station 
apparatus 12. Then, of base station apparatuses 11 and 
12, communication terminal apparatus 13 selects a base 
station apparatus (here, suppose base station apparatus 
11) which sent a CPICH signal which could be received 
with good quality. 

Hereinafter, communication terminal apparatus 13 
decides a modulation system and error correcting coding 
system applicable to the DSCH signal based on the reception 
quality of the CPICH signal sent from base station 
apparatus 11 so that the reception quality of the DSCH 
signal at communication terminal apparatus 13 can meet 
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the required quality. Communication terminal apparatus 
13 sends the DPCH signal including information to notify 
a modulation system and error correcting coding system 
decided in this way and information to notify base station 
5 apparatus 1 1 as the request destination of the DSCH signal . 

Not only communication terminal apparatus 13 but 
also other communication terminal apparatuses in the area 
covered by base station apparatus 11 and the area covered 
by base station apparatus 12 send DPCH signals according 

10 to the above-described procedure. 

Base station apparatus 11 and base station apparatus 
12 receive the DPCH signals sent from the communication 
terminal apparatuses including communication terminal 
apparatus 13 and thereby recognize the communication 

15 terminal apparatuses requesting the own stations for DSCH 
signals . Furthermore, base station apparatus 12 and base 
station apparatus 12 select a communication terminal 
apparatus with a good download (that is, DSCH) situation 
and good downlink service request (short delay time) from 

20 among the communication terminal apparatuses requesting 
the own stations to send DSCH signals based on the notified 
modulation system and error correcting coding system. 

Hereafter, base station apparatus 11 and base 
station apparatus 12 send DSCH signals to the selected 

25 communication terminal apparatus using the modulation 
system and error correcting coding system notified from 
this communication terminal apparatus. 



Thus, base station apparatus 11 and base station 
apparatus 12 can perform high-speed data communications 
with a communication terminal apparatus with a good 
downlink situation and a good service request. 

When communication terminal apparatus 13 is located 
only in an area covered by one base station (e.g. , suppose 
base station apparatus 11) , communication terminal 
apparatus 13 decides a modulation system and error 
correcting coding system applicable to a DSCH signal based 
on the reception quality of the CPICH signal sent from 
base station apparatus 11. After this, communication 
terminal apparatus 13 sends a DPCH signal including 
information to notify the decided modulation system and 
error correcting coding system. Then, base station 
apparatus 11 performs processing similar to the 
above-described processing . 

However, since the transmit power of the DSCH signal 
and the transmit power of the CPICH signal at the base 
station apparatus actually varies from one base station 
apparatus to another , high-speed data communication using 
the above-described conventional downlink has problems 
as shown below. 

First, the communication terminal apparatus decides 
a modulation system and error correcting coding system 
that can be used for the DSCH signal based on the reception 
quality of the CPICH signal, but in the case where the 
transmit power of the DSCH signal is smaller than the 
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transmit power of the CPICH signal at the base station 
apparatus, the communication terminal apparatus selects 
a system faster than the modulation system and error 
correcting coding system so that the reception quality 
5 of the DSCH signal meets the required quality. For this 
reason, the reception quality of the DSCH signal at the 
communication terminal apparatus may be inferior to the 
required quality. 

As a specific example , a case will be explained where 

10 as shown in FIG. 19 the reception quality of the CPICH 
signal at the communication terminal apparatus is 25 [dB] 
and the reception quality of the DSCH signal at the 
communication terminal apparatus is 20 [dB] because the 
transmit power of the DSCH signal at the base station 

15 apparatus is smaller than the transmit power of the CPICH 
signal . 

In this case, the communication terminal apparatus 
selects a QPSK modulation system as the modulation system 
to be used for the DSCH signal so that the reception quality 

20 of the DSCH signal satisfies the required quality based 
on the reception quality of the CPICH signal. However, 
the actual reception quality of DSCH is lower than the 
CPICH signal by 5 [dB], and therefore the reception quality 
of the DSCH signal using QPSK modulation falls below the 

25 required quality. For the communication terminal 

apparatus to receive the DSCH signal that satisfies the 
required quality, it is necessary to receive the DSCH 



signal using BPSK modulation. 

On the contrary, when the transmit power of the DSCH 
signal at the base station apparatus is greater than the 
transmit power of the CPICH signal , the communication 
terminal apparatus selects a system slower than the 
modulation system and error correcting coding system so 
that the reception quality of the DSCH signal satisfies 
the required quality. For this reason, although the 
communication terminal apparatus can originally receive 
the DSCH signal according to the modulation system and 
error correcting coding system allowing high-speed data 
communications, the communication terminal apparatus 
actually receives the DSCH signal according to the 
modulation system and error correcting coding system 
decided based on the estimated reception quality of the 
CPICH signal. 

As a specific example, a case will be explained 
where as shown in FIG. 19 the reception quality of the 
CPICH signal at the communication terminal apparatus is 
20 [dB] and the reception quality of the DSCH signal at 
the communication terminal apparatus is 25 [dB]. 

In this case, the communication terminal apparatus 
selects a BPSK modulation system as the modulation system 
to be used for the DSCH signal so that the reception quality 
of the DSCH signal satisfies the required quality based 
on the reception quality of the CPICH signal. However, 
the actual reception quality of the DSCH signal is higher 
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than the CPICH signal by 5 [ dB ] , and therefore the 
communication terminal apparatus can satisfy the required 
quality even if it receives the DSCH signal using QPSK 
modulation which is faster than BPSK modulation. 
5 Second, when the communication terminal apparatus 

is located in an area covered by a plurality of base station 
apparatuses, the communication terminal apparatus 
selects a base station apparatus that has sent a CPICH 
signal having high reception quality at the communication 

10 terminal apparatus as the request destination of the DSCH 
signal, and therefore it may be impossible to correctly 
select a base station apparatus that will send the DSCH 
signal that can be received with the best quality depending 
on the transmit power of the DSCH signal and the transmit 

15 power of the CPICH signal at the above-described plurality 
of base station apparatuses. 

More specifically, in FIG.l, suppose the transmit 
power of the DSCH signal is equal to the transmit power 
of the CPICH signal at base station apparatus 11, the 

2 0 transmit power of the DSCH signal is lower than the transmit 
power of the CPICH signal by 10 [dB] at base station 
apparatus 12 , and the reception quality of the CPICH signal 
sent from base station apparatus 11 is 8 [dB] and the 
reception quality of the CPICH signal sent from base 

25 station apparatus 12 is 12 [ dB ] at communication terminal 
apparatus 13. 

In this case, the conventional system would select 
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base station apparatus 12 with better reception quality 
of the CPICH signal as the request destination of the 
DSCH signal. However, while the reception quality when 
base station apparatus 1 1 sends the DSCH signal is actually 
5 8 [ dB ] f the reception quality when base station apparatus 
12 sends the DSCH signal is 2 [dB]. In this way, the 
communication terminal apparatus can only receive quality 
of 2 [dB] , 6 [dB] lower than quality of 8 [dB] which would 
have been obtained if the communication terminal 

10 apparatus had originally received the DSCH signal from 
base station apparatus 11 with better quality. 

As shown above, in high-speed data communications 
using a conventional downlink, the communication terminal 
apparatus cannot correctly estimate the reception quality 

15 of a DSCH signal sent from the base station apparatus, 
and therefore the communication terminal apparatus has 
a problem of being unable to receive the DSCH signal with 
the best quality (the base station apparatus cannot send 
the DSCH signal to be received by the communication 

20 terminal apparatus with the best quality) . 

Disclosure of Invention 

It is an object of the present invention to provide 
a communication terminal apparatus capable of receiving 
25 a DSCH signal with the best quality and a base station 
apparatus capable of sending a DSCH signal to be received 
by the communication terminal apparatus with the best 



V 

-I 



9 

quality . 

This object can be attained by deciding a modulation 
system and error correcting coding system to be used for 
data channel signals based on the reception quality at 
5 the communication terminal apparatus of a control channel 
signal sent from the base station apparatus and the 
transmit power value of a control channel signal and data 
channel signal at the above-described base station 
apparatus . An essential feature of the present invention 

10 is attained by selecting a base station apparatus which 
becomes the request destination for data channel signals 
from all base station apparatuses based on based on the 
reception quality at the communication terminal apparatus 
of a control channel signal sent from the base station 

15 apparatus and the transmit power values of a control 
channel signal and data channel signal at the 
above-described base station apparatus. 

Brief Description of Drawings 
20 FIG.l is a schematic view showing an example of a 

radio communication between conventional base station 
apparatuses and communication terminal apparatus; 

FIG. 2 is a schematic view showing the reception 
quality of a DSCH signal and CPICH signal at the 
25 communication terminal apparatus; 

FIG. 3 is a schematic view showing an example of a 
radio communication between a base station apparatus and 
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communication terminal apparatus according to Embodiment 
1 of the present invention; 

FIG. 4 is a block diagram showing a configuration 
of the base station apparatus according to Embodiment 
1 of the present invention; 

FIG. 5 is a block diagram showing a configuration 
of the communication terminal apparatus according to 
Embodiment 1 of the present invention; 

FIG. 6 is a schematic view showing an example of a 
frame format used in the base station apparatus according 
to Embodiment 1 of the present invention; 

FIG. 7 is a schematic view showing an example of a 
DPCH frame format used in the communication terminal 
apparatus according to Embodiment 1 of the present 
invention ; 

FIG. 8 is a block diagram showing a configuration 
of a base station apparatus according to Embodiment 2 
of the present invention; 

FIG. 9 is a block diagram showing a configuration 
of a communication terminal apparatus according to 
Embodiment 2 of the present invention; 

FIG. 10 is a schematic view showing an example of 
a frame format used in the base station apparatus according 
to Embodiment 2 of the present invention; 

FIG. 11 is a schematic view showing an example of 
a DPCH frame format used in the communication terminal 
apparatus according to Embodiment 2 of the present 
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invention ; 

FIG, 12 is a schematic view showing an example of 
a radio communication by the base station apparatus and 
the communication terminal apparatus according to 
5 Embodiment 2 of the present invention; 

FIG* 13 is a schematic view showing an example of 
a radio communication by a base station apparatus and 
a communication terminal apparatus according to 
Embodiment 3 of the present invention; 
10 FIG. 14 is a block diagram showing a configuration 

of the communication terminal apparatus according to 
Embodiment 3 of the present invention; 

FIG, 15 is a block diagram showing a configuration 
of the base station apparatus according to Embodiment 
15 3 of the present invention; 

FIG. 16 is a schematic view showing an example of 
a DPCH frame format used in the communication terminal 
apparatus according to Embodiment 3 of the present 
invention ; 

20 FIG. 17 is a block diagram showing a configuration 

of a communication terminal apparatus according to 
Embodiment 4 of the present invention; 

FIG. 18 is a block diagram showing a configuration 
of a base station apparatus according to Embodiment 4 
25 of the present invention; and 

FIG. 19 is a schematic view showing an example of 
a DPCH frame format used in the communication terminal 



apparatus according to Embodiment 4 of the present 
invention . 

Best Mode for Carrying out the Invention 

With reference now to the attached drawings, 
embodiments of the present invention will be explained 
in detail below. Embodiments 1 and 2 will describe cases 
where a communication terminal apparatus is located in 
an area only covered by one base station apparatus and 
Embodiment 3 and Embodiment 4 will describe cases where 
communication terminal apparatus is located in areas 
covered by a plurality of base station apparatuses. 

(Embodiment 1) 

This embodiment will describe a case where a 
communication terminal apparatus decides a 
modulation/coding system. First, an outline of this 
embodiment will be explained with reference to FIG. 3. 

FIG. 3 is a schematic view showing an example of a 
radio communication between a base station apparatus and 
communication terminal apparatus according to Embodiment 
1 of the present invention. In FIG. 3, communication 
terminal apparatus 102 is located in an area covered by 
base station apparatus 101 and carries out a radio 
communication with base station apparatus 101. Though 
not shown, communication terminal apparatuses other than 
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communication terminal apparatus 102 also exist in the 
area covered by base station apparatus 101 and carry out 
radio communications with base station apparatus 101. 

First, base station apparatus 101 sends a common 
known signal to the communication terminal apparatus 
using CPICH. Base station apparatus 101 further sends 
a signal including information indicating the transmit 
power of a CPICH signal and the transmit power of a DSCH 
signal of the own station (hereinafter simply referred 
to as "transmit power information") and a known signal 
to the communication terminal apparatus using a BCH 
(Broadcast Channel) . A signal communicated using BCH is 
called a "BCH signal". 

Here, a CPICH is a channel for the base station 
apparatus to send a common known signal to each 
communication terminal apparatus. A DSCH is a channel 
for the base station apparatus to send data such as 
high-speed rate packet to a predetermined communication 
terminal apparatus. An uplink DPCH is a channel for each 
communication terminal apparatus to send a signal 
including a known signal and speech data, etc. to the 
base station apparatus and a downlink DPCH is a channel 
for the base station apparatus to send a known signal, 
information indicating a communication terminal 
apparatus to which DSCH is sent and speech data, etc. 
to each communication terminal apparatus. 

Communication terminal apparatus 102 estimates the 
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reception quality of the DSCH signal sent by base station 
apparatus 101 using the reception quality of the CPICH 
signal sent from base station apparatus 101 and transmit 
power information included in the BCH signal sent from 
base station apparatus 101. Furthermore, communication 
terminal apparatus 102 decides a modulation system and 
error correcting coding system (hereinafter simply 
referred to as "modulation/coding system") applicable 
to this DSCH signal based on the estimated reception 
quality of the DSCH signal and sends a DPCH signal including 
information to notify the decided modulation/coding 
system ( hereinafter referred to as "MCS1 " ) to base station 
apparatus 101 . 

Base station apparatus 101 selects a communication 
terminal apparatus with a good downlink (that is, DSCH) 
situation and a good downlink service request ( short delay 
time) from among all communication terminal apparatuses 
based on MCSl included in DPCH signals sent from 
communication terminal apparatuses including 
communication terminal apparatus 102. After this, base 
station apparatus 101 sends the DSCH signal to the selected 
communication terminal apparatus using the 
modulation/coding system notified from this 
communication terminal apparatus. This is an outline of 
this embodiment. 

Then, configurations of the above-described base 
station apparatus and communication terminal apparatus 



will be explained. First, a configuration of the base 
station apparatus according to this embodiment will be 
explained with reference to FIG. 4. FIG. 4 is a block 
diagram showing a configuration of the base station 
apparatus according to Embodiment 1 of the present 
invention . 

In FIG. 4, RF section 202 carries out predetermined 
reception processing such as frequency conversion on a 
signal received by antenna 201 (received signal). 
Furthermore, RF section 202 carries out predetermined 
transmission processing such as frequency conversion on 
a multiplexed signal from multiplexing section 210 which 
will be explained later and sends the multiplexed signal 
subjected to transmission processing via antenna 201. 

DPCH despreading/demodulation sections 203-1 to 
203-N perform despreading processing on the received 
signal subjected to predetermined reception processing 
by RF section 202 using spreading codes assigned to DPCHs 
of communication terminal apparatus 1 to communication 
terminal apparatus N respectively. Furthermore, DPCH 
despreading/demodulation sections 203-1 to 203-N 
generate demodulated s ignals by carrying out demodulation 
processing on the signals obtained by the despreading 
processing, extract MCS1 from the demodulated signals 
generated and outputs to allocation section 204. 

Allocation section 204 selects a communication 
terminal apparatus capable of sending a DSCH signal at 



the highest speed from among communication terminal 
apparatuses 1 to N using MSC1 of DPCH 
despreading/demodulation sections 203-1 to 203-N. 
Furthermore, allocation section 204 notifies the selected 
communication terminal apparatus to buffer 205 and DPCH 
modulation /spreading sections 206-1 to 206-Nand notifies 
the selected communication terminal apparatus and the 
modulation/coding system notified from this 
communication terminal apparatus to DSCH 
modulation/spreading section 207. 

Buffer 205 retains transmission data for each 
communication terminal apparatus via a cable network and 
outputs the retained transmission data of the 
communication terminal apparatus notified from 
allocation section 204 to DSCH modulation/spreading 
section 207. DSCH modulation/spreading section 207 
carries out error correcting/coding processing, 
modulation processing and spreading processing 
corresponding to the modulation/coding system notified 
from allocation section 204 and generates a DSCH signal 
of the communication terminal apparatus notified from 
allocation section 204. 

DPCH modulation/spreading sections 206-1 to 206-N 
carry out modulation processing on signals including 
transmission data of communication terminal apparatuses 
1 to N, information indicating that the communication 
terminal apparatus notified from allocation section 204 
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is designated as the transmission destination of the DSCH 
signal (hereinafter referred to as "MCS2") and a known 
signal. Furthermore, DPCH modulation/spreading 
sections 206-1 to 206-N carry out despreading processing 
5 on the modulated signals using spreading codes assigned 
to DPCHs of communication terminal apparatuses 1 to N 
and thereby generate DPCH signals of communication 
terminal apparatuses 1 to N. 

BCH modulation/spreading section 208 generates 

10 transmit power information using the transmit power of 
a CPICH signal and DSCH signal and performs modulation 
processing on signals including this transmit power 
information and known signal. Furthermore, BCH 
modulation/spreading section 208 carries out spreading 

15 processing on the modulated signal using a spreading code 
assigned to BCH and generates a BCH signal. 

CPICH modulation/spreading section 209 carries out 
modulation processing on a signal including a known signal . 
Furthermore, CPICH modulation/spreading section 209 

20 performs spreading processing on the modulated signal 
using a spreading code assigned to CPICH to generate a 
CPICH signal. 

Multiplexing section 210 multiplexes the DPCH 
signals of communication terminal apparatuses 1 to N 

25 generated by DPCH modulation/spreading sections 206-1 
to 206-N, DSCH signals generated by DSCH 
modulation/spreading section 207, BCH signals generated 
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by BCH modulation/spreading section 208 and CPICH signals 
generated by CPICH modulation/spreading section 209 to 
generate a multiplexed signal . Multiplexing section 2 10 
outputs the multiplexed signal to above-described RF 
5 section 202. 

Then, a configuration of the communication terminal 
apparatus according to this embodiment will be explained 
with reference to FIG. 5. FIG. 5 is a block diagram 
showing a configuration of the communication terminal 
10 apparatus according to Embodiment 1 of the present 
invention . 

In FIG. 5, RF section 302 performs predetermined 
reception processing such as frequency conversion on a 
signal received from antenna 301 (received signal). 

15 Furthermore, RF section 302 performs predetermined 

transmission processing such as frequency conversion on 
the DPCH signal from DPCH modulation/spreading section 
310, which will be described later, and sends the DPCH 
signal subjected to transmission processing via antenna 

20 301. 

CPICH despreading section 303 performs despreading 
processing on the received signal subjected to reception 
processing by RF section 302 using a spreading code 
assigned to the CPICH. Measuring section 304 measures 
25 the reception quality (e.g., SIR) of the signal (that 
is, CPICH signal) subjected to despreading processing 
by CPICH despreading section 303 and outputs the measured 



reception quality of the CPICH signal to SIR estimation 
section 305. 

BCH despreading section 306 performs despreading 
processing on the received signal subjected to reception 
processing by RF section 302 using a spreading code 
assigned to the BCH . BCH demodulation section 3 07 carries 
out demodulation processing on the received signal 
subjected to despreading processing by BCH despreading 
section 306 to generate a demodulated signal. 
Furthermore, BCH demodulation section 307 extracts 
transmit power information from the demodulated signal 
generated and outputs the extracted transmit power 
information to SIR estimation section 305. 

SIR estimation section 305 estimates the reception 
quality of the DSCH signal using the reception quality 
of the CPICH signal from measuring section 304 and transmit 
power information from BCH demodulation section 307. 

MCSl decision section 308 decides a 
modulation/coding system applicable to the DSCH signal 
based on the estimated reception quality of theDSCH signal, 
creates MCSl according to the decision result and outputs 
to multiplexing section 309. 

Multiplexing section 309 multiplexes a known signal, 
transmission data and MCSl from MCSl decision section 
308 to generate a multiplexed signal. DPCH 
modulation/spreading section 310 performs modulation 
processing on the multiplexed signal from multiplexing 
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section 309. Furthermore, DPCH modulation/spreading 
section 310 carries out spreading processing on the 
modulated multiplexed signal using a spreading code 
assigned to the DPCH of this communication terminal 
apparatus to generate a DPCH signal. Furthermore, DPCH 
modulation/spreading section 310 outputs the generated 
DPCH signal to above-described RF section 302. 

On the other hand, DPCH despreading section 311 
carries out despreading processing on the received signal 
subjected to reception processing by RF section 302 using 
a spreading code assigned to this communication terminal 
apparatus. DPCH demodulation section 312 carries out 
demodulation processing on the signal despread by DPCH 
despreading section 311 to generate a demodulated signal. 
Furthermore, DPCH demodulation section 312 extracts MCS2 
from the demodulated signal generated and thereby 
recognizes to which communication terminal apparatus the 
DSCH signal is sent* Furthermore, DPCH demodulation 
section 312 outputs the recognition result to DSCH 
despreading section 313 and DSCH demodulation section 
314. 

When DSCH despreading section 313 recognizes that 
the DSCH signal has been sent to this communication 
terminal apparatus from the recognition result from DPCH 
demodulation section 312, DSCH despreading section 313 
performs despreading processing corresponding to the 
modulation/spreading system decided by MCS1 decision 



section 308 on the received signal subjected to reception 
processing by RF section 302 . DSCH demodulation section 
314 carries out demodulation processing on the received 
signal despread by DSCH despreading section 313 and 
thereby creates reception data. 

Then, operations of the base station apparatus and 
communication terminal apparatus in the above-described 
configurations will be explained with reference to FIG. 6 
and FIG. 7 in addition of FIG. 3 to FIG. 5. FIG. 6 is a 
schematic view showing an example of a frame format used 
in the base station apparatus according to Embodiment 
1 of the present invention. FIG. 7 is a schematic view 
showing an example of a DPCH frame format used in the 
communication terminal apparatus according to Embodiment 
1 of the present invention. 

At the base station apparatus, after a known signal 
(PILOT) shown in FIG. 6 is modulated, CPICH 
modulation/spreading section 209 performs spreading 
processing using a spreading code assigned to the CPICH. 
A CPICH signal is generated in this way. The CPICH signal 
generated is output to multiplexing section 210. 

BCH modulation/spreading section 208 generates 
transmit power information using the transmit power of 
the CPICH signal and the transmit power of the DSCH signal 
and this transmit power information and known signal are 
time-multiplexed as shown in FIG. 6. As shown in FIG. 6, 
it is apparent that the BCH signal, CPICH signal, DPCH 
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signal and DSCH signal are code-multiplexed on a same 
frequency band. Furthermore, the time-multiplexed 
signal is modulated and then spread using a spreading 
code assigned to the BCH. A BCH signal is generated in 
this way. The BCH signal generated is output to 
multiplexing section 210. 

The DSCH signal generated by DSCH 
modulation/spreading section 207 is output to 
multiplexing section 210. The DPCH signals generated by 
DPCH modulation/spreading sections 206-1 to 206-N are 
output to multiplexing section 210. The DSCH signal 
generated by DSCH modulation/spreading section 207 and 
DPCH signals generated by DPCH modulation/spreading 
sections 206-1 to 206-N will be described in detail later. 

Multiplexing section 210 code-multiplexes the BCH 
signal, CPICH signal, DSCH signal and DPCH signals of 
communication terminal apparatuses 1 to N are 
code-multiplexed as shown in FIG . 6 . A multiplexed signal 
is generated in this way. The multiplexed signal 
generated is subjected to predetermined transmission 
processing by RF section 202 and then sent via antenna 
201. The signals sent in this way are received by 
communication terminal apparatuses 1 to N (communication 
terminal apparatus configured as shown in FIG.5). 

At communication terminal apparatuses 1 to N, the 
signals sent from the base station apparatus as described 
above are received by antenna 301 and then subjected to 
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reception processing by RF section 302. The received 
signal subjected to reception processing is output to 
CPICH despreading section 303, BCH despreading section 
306, DPCH despreading section 311 and DSCH despreading 
5 section 313, The processing at DPCH despreading section 
311 and DSCH despreading section 313 will be described 
in detail later. 

CPICH despreading section 303 performs despreading 
processing on the received signal subjected to reception 

10 processing by RF section 302 using the spreading code 
assigned by this communication terminal apparatus and 
then performs demodulation processing. In this way, a 
demodulated signal, that is, a CPICH signal is generated. 
The CPICH signal generated is output to measuring section 

15 304. 

Measuring section 304 measures the reception 
quality (e.g., SIR) of the CPICH signal generated. The 
measured reception quality of the CPICH signal is output 
to SIR estimation section 305. 

20 BCH despreading section 306 performs despreading 

processing on the received signal subjected to reception 
processing by RF section 302 using the spreading code 
assigned to the BCH. BCH demodulation section 307 
performs demodulation processing on the received signal 

25 despread by BCH despreading section 306 to generate a 
demodulated signal. Furthermore, transmit power 
information is extracted from the demodulated signal 
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generated and the extracted transmit power information 
is output to SIR estimation section 305. 

SIR estimation section 305 estimates the reception 
quality (reception SIR) of the DSCH signal using the 
5 reception quality of the CPICH signal from measuring 
section 304 and transmit power information from BCH 
demodulation section 307* The reception quality of the 
DSCH signal estimated here is equivalent to the reception 
quality at the communication terminal apparatus of the 
10 DSCH signal sent from the base station apparatus. More 
specifically, the reception quality of the DSCH signal 
is measured according to the expression shown below. 
SIR estimated value of DSCH signal [dB] = 
Reception SIR estimated value of CPICH signal [dB] 
15 + transmit power of DSCH signal [dB] - transmit power 

of CPICH signal [dB] ••• CD 

The reception quality of the DSCH signal estimated 
by SIR estimation section 305 is output to MCS1 decision 
section 308. 

20 MCS1 decision section 308 decides the 

modulation/coding system that can be used for the DSCH 
signal based on the reception quality of the DSCH signal 
estimated by SIR estimation section 305. More 
specifically, for example, a table indicating (reception 

25 quality of the estimated DSCH signal) vs. 

(modulation/coding system to attain required service 
quality ) is created beforehand and it is possible to decide 
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the modulation/coding system corresponding to the 
reception quality of the estimated DSCH signal. 

Furthermore, MCS1 decision section 308 creates 
information (that is, MCS1) to notify the decided 
5 modulation/coding system. The MCS1 created is output to 
multiplexing section 309. 

Multiplexing section 309 creates a multiplexed 
signal by multiplexing a known signal, transmission data 
and MCS1 from MCS1 decision section 308. That is, for 

10 example, a known signal is inserted into the PILOT section, 
MCS1 is inserted in the MCS1 section and transmission 
data is inserted into the DATA section as shown in FIG. 7 
and thereby a multiplexed signal is generated. DPCH 
modulation/spreading section 310 performs spreading 

15 processing on the multiplexed signal generated using the 
spreading code assigned to the DPCH of this communication 
terminal apparatus. In this way, a DPCH signal is 
generated. The DPCH signal generated is subjected to 
transmission processing by RF section 302 and then sent 

20 to the base station apparatus via antenna 301. 

Thus, the signals sent from communication terminal 
apparatuses 1 to N are received by the base station 
apparatus. At the base station apparatus, the signals 
sent to communication terminal apparatuses 1 to N as shown 

25 above are received via antenna 201 and subjected to 

reception processing by RF section 202 • The received 
signal subjected to reception processing by RF section 



202 is output to DPCH despreading/demodulat ion sections 
203-1 to 203-N. 

DPCH despreading/demodulation sections 203-1 to 
203-N perform despreading processing on the received 
signal subjected to reception processing by RF section 
202 using spreading codes assigned to DPCHs of 
communication terminal apparatuses 1 to N. Furthermore, 
DPCH despreading/demodulation sections 203-1 to 203-N 
generate demodulated signals by applying demodulation 
processing to the signals obtained through despreading 
processing. After this, DPCH despreading/demodulation 
sections 203-1 to 203-N extract MCSls of communication 
terminal apparatuses 1 to N from the demodulated signals. 
The extracted MCSls of communication terminal apparatuses 
1 to N are output to allocation section 204. 

Allocation section 204 selects a communication 
terminal apparatus capable of sending a DSCH signal at 
the highest speed from among communication terminal 
apparatuses 1 to N using MCSls of DPCH 
despreading/demodulation sections 203-1 to 203-N. 
After this, allocation section 204 notifies buffer 205 
and DPCH modulation/spreading sections 206-1 to 206-N 
which communication terminal apparatus has been selected 
as the transmission destination of the DSCH signal. 
Furthermore, allocation section 204 notifies DSCH 
modulation/spreading section 207 which communication 
terminal apparatus has been selected as the transmission 



destination of the DSCH signal and notifies the 
modulation/coding system notified by this communication 
terminal apparatus . 

Buffer 205 outputs the transmission data 
corresponding to the communication terminal apparatus 
notified from allocation section 204 to DSCH 
modulation/spreading section 207. DSCH 
modulation/spreading section 207 carries out error 
correcting/coding processing, modulation processing and 
spreading processing corresponding to the 
modulation/coding system notified from allocation 
section 204 on the transmission data output from buffer 
205* In this way, a DSCH signal of the communication 
terminal apparatus notified from allocation section 204 
is generated. The generated DSCH signal is output to 
multiplexing section 210. 

DPCH modulation/spreading sections 206-1 to 206-N 
each generate transmission data of communication terminal 
apparatuses 1 to N, MCS2 indicating that the communication 
terminal apparatus notified from allocation section 204 
is designated as the transmission destination of the DSCH 
signal and a signal including a known signal. That is, 
for example, according to FIG. 6, DPCH 

modulation/spreading section 206-1 (206-N) inserts a 
known signal into the PILOT section, inserts MCS2 into 
the MCS2 section and inserts transmission data of 
communication terminal apparatus 1 (communication 
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terminal apparatus N) into the DATA section. 

Furthermore, after performing modulation 
processing on the signals generated as described above, 
DPCH modulation/spreading sections 206-1 to 206-N then 
performs despreading processing using spreading codes 
assigned to DPCHs of communication terminal apparatuses 
1 to N. Thus, DPCH modulation/spreading sections 206-1 
to 206-N generate DPCH signals of their respective 
communication terminal apparatuses 1 to N . The generated 
DPCH signals of communication terminal apparatuses 1 to 
N are output to multiplexing section 210. 

Multiplexing section 210 generates a multiplexed 
signal by multiplexing DPCH signals of communication 
terminal apparatuses 1 to N generated by their respective 
DPCH modulation/spreading sections 206-1 to 206-N, DSCH 
signal generated by DSCH modulation/spreading section 
207, BCH signal generated by BCH modulation/spreading 
sections 208 and CPICH signal generated by CPICH 
modulation/spreading sections 209 . The CPICH signal and 
BCH signal are generated as shown above. 

The multiplexed signal generated by multiplexing 
section 210 is subjected to transmission processing by 
RF section 202 and then sent via antenna 201 . The signals 
sent in this way are received by communication terminal 
apparatuses 1 to N. 

At communication terminal apparatuses 1 to N, the 
signals sent from the base station apparatus as described 



above are received by antenna 301 , subjected to reception 
processing by RF section 302 and output to CPICH 
despreading section 303 , BCH despreading section 306, 
DPCH despreading section 311 and DSCH despreading section 
313. The processing by BCH despreading section 306 and 
CPICH despreading section 303 is as described above. 

DPCH despreading section 311 performs despreading 
processing on the signal subjected to reception 
processing by RF section 302 using a spreading code 
assigned to the communication terminal apparatus. The 
received signal despread by DPCH despreading section 311 
is demodulated by DPCH demodulation section 312. A 
demodulated signal is generated in this way. 

Furthermore, DPCH demodulation section 312 extracts 
MCS2 from the demodulated signal generated. DPCH 
demodulation section 312 recognizes to which 
communication terminal apparatus the DSCH signal is sent 
from the base station apparatus using this MCS2. The 
recognition result is output from DPCH demodulation 
section 312 to DSCH despreading section 313 and DSCH 
demodulation section 314. 

When DSCH despreading section 313 recognizes from 
the recognition result from DPCH demodulation section 
312 that a DSCH signal is sent to the communication terminal 
apparatus, DSCH despreading section 313 carries out 
despreading processing corresponding to the 
modulation /coding system decided by MCS1 decision section 



308 on the received signal subjected to reception 
processing by RF section 302. The received signal 
subjected to despreading processing is subjected to 
demodulation processing corresponding to the 
modulation /coding system decided by MCS 1 decision section 
308 by DSCH demodulation section 314. Reception data is 
generated in this way. These are the operations of the 
base station apparatus and communication terminal 
apparatus according to this embodiment. 

Then, effects of the base station apparatus and 
communication terminal apparatus according to this 
embodiment will be explained with reference to FIG. 2. 
Suppose the transmit power of the CPICH signal at the 
base station apparatus is 50 [dB], the transmit power 
of the DSCH signal at the base station apparatus is 45 
[dB] and the reception quality of the CPICH signal at 
the communication terminal apparatus is 25 [ dB ] . 

In this case, it is estimated at the communication 
terminal apparatus according to above-described 
Expression CD that the reception quality of the DSCH signal 
is 25 ( reception quality of theCPICHsignal) + 45 ( transmit 
power of the DSCH signal) - 50 (transmit power of the 
CPICH signal) = 20 [dB]. That is, the reception quality 
of the DSCH signal can be estimated accurately as shown 
in FIG. 2. 

Thus , in this embodiment , the base station apparatus 
notifies transmit power information on the transmit power 



of the DSCH signal and CPICH signal to the communication 
terminal apparatus , the communication terminal apparatus 
estimates the reception quality of the DSCH signal using 
the reception quality of the CPICH signal and the transmit 
power information notified from the base station 
apparatus and decides the modulation/coding system 
applicable to the DSCH signal based on the estimated 
reception quality. This allows the communication 
terminal apparatus to accurately recognize the reception 
quality of the DSCH signal, and can thereby accurately 
decide the modulation/coding system applicable to the 
DSCH signal so that the reception quality of the DSCH 
signal satisfies the required quality and the best DSCH 
signal (DSCH signal using an optimal modulation/coding 
system) can be received. 

This makes it possible to provide a base station 
apparatus capable of sending a DSCH signal to be received 
with optimal quality by a communication terminal 
apparatus as well as a communication terminal apparatus 
capable of receiving the DSCH signal with optimal quality . 

(Embodiment 2) 

This embodiment will describe a case where the base 
station apparatus decides a modulation/coding system. 
First, an outline of this embodiment will be explained 
with reference to FIG. 12. FIG. 12 is a schematic view 
showing an example of a radio communication between the 



base station apparatus and communication terminal 
apparatus according to Embodiment 2 of the present 
invention. 

In PIG. 12 , suppose communication terminal apparatus 
1002 notifies the reception quality of the CPICH signal 
to the base station apparatus and base station apparatus 
1001 estimates the reception quality of the DSCH signal 
at communication terminal apparatus 1002 using the ratio 
in transmit power of the DSCH signal to the CPICH signal 
at base station apparatus 1001. 

Furthermore, base station apparatus 1001 selects 
a communication terminal apparatus with a good downlink 
(that is, DSCH) situation and a good downlink service 
request (with a short delay time) (here, suppose 
communication terminal apparatus 1002) from among all 
communication terminal apparatuses based on the estimated 
reception quality of the DSCH signal. 

After this, base station apparatus 1001 decides a 
modulation/coding system applicable to the DSCH signal 
based on the reception quality of the CPICH signal at 
selected communication terminal apparatus 1002. 
Furthermore, base station apparatus 1001 sends the DSCH 
signal to selected communication terminal apparatus 1002 
using the decided modulation/coding system. This is an 
outline of this embodiment. 

Then, configurations of the above-described base 
station apparatus and communication terminal apparatus 
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will be explained. First, a configuration of the base 
station apparatus of this embodiment will be explained 
with reference to FIG. 8. FIG. 8 is a block diagram 
showing a configuration of a base station apparatus 
according to Embodiment 2 of the present invention. The 
same components in FIG. 8 as those in Embodiment 1 (FIG. 4) 
are assigned the same reference numerals as those in FIG. 4 
and detailed explanations thereof are omitted. 

DPCH despreading/demodulation sections 601-1 to 
601-N carry out despreading processing on the received 
signal subjected to predetermined reception processing 
by rf section 202 using spreading codes assigned to DPCHs 
of communication terminal apparatuses 1 to N. 
Furthermore, DPCH despreading/demodulation sections 
601-1 to 601-N carry out demodulation processing on the 
signals obtained by despreading processing to generate 
demodulated signals, extract information indicating the 
reception quality of the CPICH signal from the demodulated 
signal generated and output the information to selection 
sections 602-1 to 602-N. 

Selection sections 602-1 to 602-N each decide 
modulation/coding systems applicable to the DSCH signals 
to communication terminal apparatuses 1 to N using 
information indicating the reception quality of the CPICH 
signals from DPCH despreading/demodulation sections 
601-1 to 601-N and output the decision results to 
allocation section 603. 
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Allocation section 603 has the same configuration 
as that of allocation section 204 in Embodiment 1 except 
that allocation section 603 selects a communication 
terminal apparatus capable of sending the DSCH signal 
at the highest speed from among communication terminal 
apparatuses 1 to N. 

Multiplexing section 604 multiplexes the DPCH 
signals of communication terminal apparatuses 1 to N 
generated by DPCH modulation/spreading sections 206-1 
to 206-N, DSCH signal generated by DSCH 
modulation/spreading section 207 , and CPICH signal 
generated by CPICH modulation/spreading section 209 to 
generate a multiplexed signal. 

Then, a configuration of the communication terminal 
apparatus according to this embodiment will be explained 
with reference to FIG. 9. FIG. 9 is a block diagram 
showing a configuration of the communication terminal 
apparatus according to Embodiment 2 of the present 
invention. The same components in FIG. 9 as those in 
Embodiment 1 (FIG. 5) are assigned the same reference 
numerals as those in FIG. 5 and detailed explanations 
thereof are omitted. Multiplexing section 701 
multiplexes a known signal, transmission data and 
information indicating the reception quality of the CPICH 
signal from measuring section 304 to generate a 
multiplexed signal . 

Then, operations of the base station apparatus and 



communication terminal apparatus in the above-described 
configurations will be explained with reference to FIG. 10 
and FIG .11 in addition to FIG. 8 and FIG. 9. FIG. 10 is a 
schematic view showing an example of a frame format used 
in the base station apparatus according to Embodiment 
2 of the present invention. FIG. 11 is a schematic view 
showing an example of a DPCH frame format used in the 
communication terminal apparatus according to Embodiment 
2 of the present invention. Detailed explanations of the 
same operations in this embodiment as those in Embodiment 
1 are omitted. 

At base station apparatus , multiplexing section 604 
code-multiplexes the CPICH signal, DSCH signal and DPCH 
signals of communication terminal apparatuses 1 to N as 
shown in FIG. 10 . The multiplexed signal generated is sent 
via RF section 202 and antenna 201. The signal sent in 
this way is received by communication terminal 
apparatuses 1 to N (communication terminal apparatus 
shown in FIG. 9 ) . 

At communication terminal apparatuses 1 to N, 
measuring section 304 measures the reception quality of 
the CPICH signal and generates information indicating 
the reception quality of the measured CPICH signal. The 
information indicating the reception quality of the CPICH 
signal is output to multiplexing section 701. 

Multiplexing section 701 multiplexes a known signal, 
transmission data, and information indicating the 
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reception quality of the CPICH signal to generate a 
multiplexed signal. That is, as shown in FIG. 11, a known 
signal is inserted into the PILOT section and the reception 
quality of the CPICH signal is inserted into the SIR section 
5 and transmission data is inserted into the DATA section 
and thereby a multiplexed signal is generated. In this 
way, DPCH modulation/spreading section 310 generates a 
DPCH signal and the DPCH signal generated is sent to the 
base station apparatus via RF section 302 and antenna 
10 301. 

Thus, the signals sent from communication terminal 
apparatuses 1 to N are received by the base station 
apparatus. At the base station apparatus, the signals 
sent to communication terminal apparatuses 1 to N as shown 
15 above are output to DPCH despreading /demodulation 

sections 601-1 to 601-N via antenna 201 and RF section 
202 . 

After performing despreading processing on the 
received signal from RF section 202, DPCH 

20 despreading/demodulation sections 601-1 to 601-N then 
performs demodulation processing on the signals obtained 
through despreading processing to generate a demodulated 
signal. Furthermore, information indicating the 
reception quality of the CPICH signal is extracted from 

25 the demodulated signal generated. The information 

indicating the reception quality of the CPICH signals 
of communication terminal apparatuses 1 to N extracted 



from DPCH despreading/demodulation sections 601-1 to 
601-N respectively is output to selection sections 602-1 
to 602-N. 

Selections sections 602-1 to 602-N estimate the 
reception quality of the DSCH signals of communication 
terminal apparatuses 1 to N using information indicating 
the reception quality of the CPICH signals from DPCH 
despreading/demodulation sections 601-1 to 601-N and the 
transmit power of the CPICH signal and DSCH signal . The 
method of estimating the reception quality of the DSCH 
signals is the same as that of SIR estimation section 
305 of the communication terminal apparatus in Embodiment 
1 (FIG. 5). 

Furthermore, selection sections 602-1 to 602-N each 
decide the modulation/coding systems applicable to the 
DSCH signals corresponding to communication terminal 
apparatuses 1 to N based on the reception quality of the 
estimated DSCH signals. The method of deciding the 
modulation/coding systems is the same as that of MCS1 
decision section 308 of the communication terminal 
apparatus in Embodiment 1 (FIG. 5). The 
modulation/coding systems corresponding to 
communication terminal apparatuses 1 to N decided by 
selection sections 602-1 to 602-N are output to allocation 
section 603. 

Allocation section 603 selects a communication 
terminal apparatus capable of sending the DSCH signal 
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at the highest speed of all communication terminal 
apparatuses 1 to N using the modulation/coding systems 
corresponding to communication terminal apparatuses 1 
to N. After this, allocation section 603 notifies buffer 
2 05 and DPCH modulation /spreading sections 206-1 to 20 6 -N 
of information as to which communication terminal 
apparatus has been selected as the transmission 
destination of the DSCH signal . Furthermore, allocation 
section 603 notifies DSCH modulation/spreading section 
207 of information as to which communication terminal 
apparatus has been selected as the transmission 
destination of the DSCH signal and the modulation/coding 
system notified from this communication terminal 
apparatus . 

Hereafter, buffer 205, DSCH modulation/spreading 
section 207 and DPCH modulation/spreading sections 206-1 
to 206-N will perform the processing explained in 
Embodiment 1 . 

Multiplexing section 604 generates a multiplexed 
signal by multiplexing DPCH signals of communication 
terminal apparatuses 1 to N generated by their respective 
DPCH modulation/spreading sections 206-1 to 206-N, DSCH 
signal generated by DSCH modulation/spreading section 
207, and CPICH signal generated by CPICH 
modulation/spreading sections 209. 

The multiplexed signal generated is sent to 
communication terminal apparatuses 1 to N via RF section 



202 and antenna 201. The signal sent in this way is 
received by communication terminal apparatuses 1 to N. 
The subsequent processing by communication terminal 
apparatuses 1 to N is the same as that in Embodiment 1 
and therefore detailed explanations thereof are omitted. 

Thus, according to this embodiment, the 
communication terminal apparatus notifies the reception 
quality of the CPICH signal to the base station apparatus 
and the base station apparatus estimates the reception 
quality of the DSCH signal at the communication terminal 
apparatus using the reception quality of the CPICH signal 
notified by the communication terminal apparatus and the 
transmit power of the DSCH signal and CPICH signal at 
the base station apparatus. Furthermore, the base 
station apparatus decides the modulation/coding system 
applicable to the DSCH signal based on the estimated 
reception quality of the DSCH signal at the communication 
terminal apparatus. This allows the base station 
apparatus to correctly recognize the reception quality 
of the DSCH signal at the communication terminal apparatus , 
and thereby correctly decide the modulation /coding system 
applicable to the DSCH signal so that the reception quality 
of the DSCH signal satisfies the required quality and 
the optimal DSCH signal (DSCH signal using an optimal 
modulation/coding system) can be received. 

Therefore, this embodiment can provide a base 
station apparatus capable of sending a DSCH signal 



received with optimal quality by a communication terminal 
apparatus as well as a communication terminal apparatus 
capable of receiving the DSCH signal with optimal quality . 

(Embodiment 3) 

Embodiment 3 and Embodiment 4 will describe cases 
where the communication terminal apparatus is located 
in areas covered by a plurality of base station apparatuses . 
This embodiment will describe a case where the 
communication terminal apparatus decides the base station 
apparatus which becomes the request destination of a DSCH 
signal and the modulation/coding system. First, an 
outline of this embodiment will be explained with 
reference to FIG. 13. FIG. 13 is a schematic view showing 
an example of a radio communication between the base 
station apparatus and communication terminal apparatus 
according to Embodiment 3 of the present invention. 

In FIG. 13 , suppose communication terminal apparatus 
1103 is located in areas (here the area covered by base 
station apparatus 1101 and the area covered by base station 
apparatus 1102) covered by a plurality of base station 
apparatuses. Suppose, though not shown, communication 
terminal apparatuses other than communication terminal 
apparatus 1103 are also located in the area covered by 
base station apparatus 1101 and the area covered by base 
station apparatus 1102. 

Base station apparatus 1101 and base station 



apparatus 1102 each send their specific BCH signals. 
Furthermore, base station apparatus 1101 and base station 
apparatus 1102 each send their specific CPICH signals. 
Suppose the BCH signal and CPICH signals here are the 
same as those in Embodiment 1. 

Communication terminal apparatus 1103 estimates the 
reception quality of the DSCH signal sent from base station 
apparatus 1101 using the reception quality of the CPICH 
signal sent from base station apparatus 1101 and the 
transmit power information included in the BCH signal 
sent from base station apparatus 1101. Furthermore, 
communication terminal apparatus 1103 estimates the 
reception quality of the DSCH signal sent from base station 
apparatus 1102 using the reception quality of the CPICH 
signal sent from base station apparatus 1102 and the 
transmit power information included in the BCH signal 
sent from base station apparatus 1102. 

Communication terminal apparatus 1103 further 
selects a base station apparatus corresponding to the 
DSCH signal with the optimal estimated reception quality 
( here, suppose base station apparatus 1101 ) as the request 
destination of the DSCH signal. Furthermore, 
communication terminal apparatus 1103 decides the 
modulation/coding system applicable to this DSCH signal 
based on the reception quality of the estimated DSCH signal 
corresponding to selected base station apparatus 1101. 
After this, communication terminal apparatus 1103 
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sends a DPCH signal including information to notify the 
request destination of the DSCH signal (hereinafter 
referred to as "base station selection inf ormation" ) and 
MCS1 (that is, information to notify the decided 
modulation/coding system) . 

Base station apparatus 1101 and base station 
apparatus 1102 receive the DPCH signals from their 
respective communication terminal apparatuses and 
recognize the communication terminal apparatus 
requesting the own station to send a DSCH signal using 
the base station selection information included in the 
DPCH signal. Furthermore, base station apparatus 1101 
and base station apparatus 1102 also select a 
communication terminal apparatus having a good downlink 
(that is, DSCH) situation and good downlink service 
request (short delay time) from among all the 
communication terminal apparatuses requesting the own 
station to send a DSCH signal. 

After this, base station apparatus 1101 and base 
station apparatus 1102 send the DSCH signal to the selected 
communication terminal apparatus using the 
modulation/coding system notified by this communication 
terminal apparatus. Here, communication terminal 
apparatus 1103 receives the DSCH signal from base station 
apparatus 1101. This is an outline of this embodiment. 

Then, configurations of the above-described base 
station apparatus and communication terminal apparatus 
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will be explained. First, a configuration of the 
communication terminal apparatus of this embodiment will 
be explained with reference to FIG. 14 . FIG. 14 is a block 
diagram showing a configuration of a communication 
terminal apparatus according to Embodiment 3. The same 
components in FIG. 14 as those in Embodiment 1 (FIG. 5) 
are assigned the same reference numerals as those in FIG. 5 
and detailed explanations thereof are omitted. 

In FIG. 14, CPICH despreading section 1201 
generates a CPICH signal for each base station apparatus 
by carrying out despreading processing on the received 
signal subjected to reception processing by RF section 
302 using a spreading code assigned to the CPICH of each 
base station apparatus. 

Measuring section 1202 measures the reception 
quality (e.g., SIR) of the CPICH signal for each base 
station apparatus generated by CPICH despreading section 
1201 and outputs the reception quality of the CPICH signal 
for each measured base station apparatus to SIR estimation 
section 1205. 

BCH despreading section 1203 performs despreading 
processing on the received signal subjected to reception 
processing by RF section 302 using a spreading code 
assigned to BCH of each base station apparatus. BCH 
demodulation section 1204 generates a demodulated signal 
for each base station apparatus by carrying out 
demodulation processing on the received signal subjected 



to despreading processing by BCH despreading section 1203 . 
Furthermore, BCH demodulation section 1204 extracts 
transmit power information from the demodulated signal 
generated for each base station apparatus and outputs 
the extracted transmit power information for each base 
station apparatus to SIR estimation section 1205, 

SIR estimation section 1205 estimates the reception 
quality of the DSCH signal for each base station apparatus 
using the reception quality of the CPICH signal for each 
base station apparatus from measuring section 1202 and 
transmit power information for each base station 
apparatus from BCH demodulation section 1204. SIR 
estimation section 1205 outputs the estimated reception 
quality of the DSCH signal for each base station apparatus 
to base station decision section 1206 and MCS1 decision 
section 1207. 

Base station decision section 1206 selects a base 
station apparatus corresponding to the DSCH signal having 
the optimal estimated reception quality as the request 
destination of the DSCH signal using the reception quality 
of the estimated DSCH signal for each base station 
apparatus. This base station decision section 1206 
outputs the selection result to MCS1 decision section 
1207 and at the same time generates base station selection 
information to notify the request destination of the DSCH 
signal and outputs to multiplexing section 1208. 

MCS1 decision section 1207 extracts the reception 
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quality of the DSCH signal corresponding to the base 
station apparatus selected as the request destination 
of the DSCH signal based on the reception quality of the 
DSCH signal for each base station apparatus estimated 
from SIR estimation section 1205 and the selection result 
from base station decision section 1206 first. 
Furthermore, MCSl decision section 1207 decides the 
modulation/coding system applicable to the DSCH signal 
using the extracted reception quality and generates MCSl 
to notify the decided modulation/coding system. 

Multiplexing section 1208 generates a multiplexed 
signal by multiplexing the transmission data, base 
station selection information and MCSl. 

Then, a configuration of the base station apparatus 
according to this embodiment will be explained with 
reference to FIG. 15. FIG. 15 is a block diagram showing 
a configuration of the base station apparatus according 
to Embodiment 3 of the present invention. The same 
components in FIG. 15 as those in Embodiment 1 (FIG. 4) 
are assigned the same reference numerals as those in FIG. 4 
and detailed explanations thereof are omitted. 

In FIG. 15, DPCH despreading/demodulation sections 
1301-1 to 1301-N have the same configurations as DPCH 
despreading/demodulation sections 203-1 to 203-N in 
Embodiment 1 (FIG. 4) except that MCSl and base station 
selection information are extracted from the demodulated 
signals and output to decision sections 1302-1 to 1302-N. 
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When the base station selection information from 
DPCH despreading/demodulation sections 1301-1 to 1301-N 
indicates that the own station is requested to transmit 
a DSCH signal, decision sections 1302-1 to 1302-N output 
MCSls from DPCH despreading/demodulation sections 1301-1 
to 1301-N to allocation section 204. 

Then, operations of the base station apparatus and 
communication apparatus in the above-described 
configurations will be explained with reference to FIG. 16 
in addition to FIG. 14 and FIG. 15. FIG. 16 is a schematic 
view showing an example of a DPCH frame format used in 
the communication terminal apparatus according to 
Embodiment 3 of the present invention. Detailed 
explanations of the same operations in this embodiment 
as those in Embodiment 1 are omitted. 

At communication terminal apparatuses 1 to N, the 
signals sent from the base station apparatus are output 
to CPICH despreading section 1201, BCH despreading 
section 1203, DPCH despreading section 311 and DSCH 
despreading section 313 via antenna 301 and RF section 
302 as described above. The processing at DPCH 
despreading section 311 and DSCH despreading section 313 
is the same as that explained in Embodiment 1. 

CPICH despreading section 1201 performs despreading 
processing on the received signal subjected to reception 
processing by RF section 302 using a spreading code 
assigned to the CPICH of each base station apparatus. 
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In this way, a CPICH signal is generated for each base 
station apparatus . 

Measuring section 1202 measures the reception 
quality (e.g., SIR) of the CPICH signal for each base 
station apparatus generated by CPICH despreading section 
1201 . The reception quality of the measured CPICH signal 
for each base station apparatus is output to SIR es t imat ion 
section 1205. 

BCH despreading section 1203 performs despreading 
processing on the received signal subjected to reception 
processing by RF section 302 using the spreading code 
assigned to the BCH of base station apparatus. BCH 
demodulation section 1204 performs demodulation 
processing on the received signal despread by BCH 
despreading section 1203 to generate a demodulated signal 
for each base station apparatus. Furthermore, transmit 
power information is extracted from the demodulated 
signal generated for each base station apparatus and the 
extracted transmit power information for base station 
apparatus is output to SIR estimation section 1205. The 
transmit power information is the same as that explained 
in Embodiment 1. 

SIR estimation section 1205 estimates the reception 
quality of the DSCH signal for each base station apparatus 
using the reception quality of the CPICH signal for each 
base station apparatus from measuring section 1202 and 
transmit power information for each base station 
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apparatus from BCH demodulation section 1204. The 
reception quality of the DSCH signal estimated for base 
station apparatus is output to base station apparatus 
1206 and MCS1 decision section 1207. 

Base station selection section 1206 selects a base 
station apparatus corresponding to the DSCH signal with 
optimal estimated reception quality as the request 
destination of the DSCH signal using the reception quality 
of the DSCH signal for each estimated base station 
apparatus. Furthermore, base station selection 
information to notify the request destination of the DSCH 
signal is generated based on the selection result . After 
this, the selection result is output to MCS1 decision 
section 1207 and the generated base station selection 
information is output to multiplexing section 1208. 

MSC1 decision section 1207 extracts the reception 
quality of the DSCH signal for the base station apparatus 
selected as the request destination of the DSCH signal 
based on the reception quality of the DSCH signal for 
each base station apparatus estimated by SIR estimation 
section 1205 and the selection result from base station 
selection section 1206 first. Furthermore, the 
modulation/coding system applicable to the DSCH signal 
is decided using the extracted reception quality and MCS1 
to notify the decided modulation/coding system is 
generated. The creation of MCS1 is the same as that by 
MCS1 decision section 308 in Embodiment 1, and therefore 
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detailed explanations thereof are omitted. MCS1 
generated is output to multiplexing section 1208. 

Multiplexing section 1208 creates a multiplexed 
signal by multiplexing a known signal, transmission data 
and MCS1 from MCS1 decision section 1207 and the base 
station selection information from base station decision 
section 1206. That is, for example, as shown in FIG. 16, 
a known signal is inserted into the PILOT section, MCS1 
is inserted into the MCS1 section, the base station 
selection information is inserted into the BS number 
section and transmission data is inserted into the DATA 
section and thereby a multiplexed signal is generated. 
The multiplexed signal generated is sent via DPCH 
modulation/spreading section 310, RF section 302 and 
antenna 301 as explained in Embodiment 1. 

Thus, the signals sent from communication terminal 
apparatuses 1 to N are received by the base station 
apparatus. At the base station apparatus, the signals 
sent to communication terminal apparatuses 1 to N as shown 
above are output to DPCH despreading/demodulat ion 
sections 1301-1 tol301-N via antenna 201 and RF section 
202 . 

DPCH despreading/demodulation sections 1301-1 
tol301-N generate demodulated signals by carrying out 
the same processing as that by DPCH 

despreading/demodulation sections 203-1 to 203-N of 
Embodiment 1 (FIG. 4) first. Furthermore, DPCH 
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despreading/demodulation sections 1301-1 to 1301-N 
extracts MCS1 and base station selection information from 
the demodulated signal. MCS1 and base station selection 
information extracted from DPCH 
5 despreading/demodulation sections 1301-1 to 1301-N are 
output to decision sections 1302-1 to 1302-N. 

Decision sections 1302-1 to 1302-N decide whether 
the base station selection information from DPCH 
despreading/demodulation sections 1301-1 to 1301-N 

10 indicate that the own station is requested to send the 
DSCH signal or not. Of decision sections 1302-1 to 1302-N, 
the decision section that has obtained the base station 
selection information indicating that the own station 
is requested to send the DSCH signal outputs its own MCS1 

15 to allocation section 204. 

Allocation section 204 selects a communication 
terminal apparatus capable of sending a DSCH signal at 
the highest speed from among communication terminal 
apparatuses 1 to N by applying the same processing as 

20 that explained in Embodiment 1 . Hereafter, multiplexing 
section 210 generates a multiplexed signal and the 
multiplexed signal generated is sent to the communication 
terminal apparatus via RF section 202 and antenna 201 
in the same way as Embodiment 1. 

25 Then, the effects of the base station apparatus and 

communication terminal apparatus of this embodiment will 
be explained using specific examples below. Suppose the 



transmit power of the DSCH signal at base station apparatus 
A and the transmit power of the CPICH signal are the same 
and the transmit power of the DSCH signal at base station 
apparatus B is lower than the transmit power of the CPICH 
signal by 10 [ dB ] and the communication terminal apparatus 
receives CPICH signals of the same reception quality from 
base station apparatus A and base station apparatus B. 

In this case, the reception quality of the DSCH 
signal sent from base station apparatus A is estimated 
as 50+0=50 [dB] and the reception quality of the DSCH 
signal sent from base station apparatus B is estimated 
as 50-10 = 40 [dB]. As a result, the communication terminal 
apparatus selects base station apparatus A as the request 
destination of the DSCH signal* 

Therefore, even if the reception quality of the CPICH 
signal is the same, the communication terminal apparatus 
can select a base station apparatus that sends a DSCH 
signal with better reception quality as the request 
destination of the DSCH signal. 

Thus , each base station apparatus of this embodiment 
notifies the transmit power information on the transmit 
power of the DSCH signal and CPICH signal to the 
communication terminal apparatus and the communication 
terminal apparatus estimates the reception quality of 
the DSCH signal sent from each base station apparatus 
using the CPICH signal and the transmit power information 
sent from each base station apparatus. Furthermore, the 
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communication terminal apparatus selects the base station 
apparatus corresponding to the DSCH signal with the 
optimal estimated reception quality from among all the 
base station apparatuses as the request destination of 
the DSCH signal. Thus, the communication terminal 
apparatus can accurately estimate the reception quality 
of the DSCH signal sent from each base station apparatus 
and can thereby accurately select the base station 
apparatus capable of receiving the DSCH signal with 
optimal quality as the request destination of the DSCH 
signal . 

Furthermore, the communication terminal apparatus 
decides the modulation/coding system applicable to this 
DSCH signal based on the estimated reception quality of 
the DSCH signal corresponding to the selected base station 
apparatus. Thus, the communication terminal apparatus 
can accurately decide the modulation/coding system 
applicable to the DSCH signal to be sent by the selected 
base station apparatus. 

Therefore, it is possible to provide a base station 
apparatus capable of sending a DSCH signal to be received 
with optimal quality by a communication terminal 
apparatus and at the same time provide a communication 
terminal apparatus capable of receiving the DSCH signal 
with optimal quality. 



(Embodiment 4) 
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This embodiment will describe a case where the 
communication terminal apparatus decides the base station 
apparatus which becomes the request destination of a DSCH 
signal and the base station apparatus decides the 
modulation/coding system. First, an outline of the 
present invention will be explained with reference to 
FIG. 13 . 

In FIG. 13, base station apparatus 1101 and base 
station apparatus 1102 each send their specific BCH 
signals. Furthermore, base station apparatus 1101 and 
base station apparatus 1102 each send their specific CPICH 
signals. Suppose the BCH signal and CPICH signals here 
are the same as those in Embodiment 1. 

Communication terminal apparatus 1103 estimates the 
reception quality of the DSCH signal sent from base station 
apparatus 1101 using the reception quality of the CPICH 
signal sent from base station apparatus 1101 and the 
transmit power information included in the BCH signal 
sent from base station apparatus 1101. Furthermore, 
communication terminal apparatus 1103 estimates the 
reception quality of the DSCH signal sent from base station 
apparatus 1102 using the reception quality of the CPICH 
signal sent from base station apparatus 1102 and the 
transmit power information included in the BCH signal 
sent from base station apparatus 1102. 

Furthermore, communication terminal apparatus 1103 
selects a base station apparatus corresponding to the 
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DSCH signal with the optimal estimated reception quality 
( here , suppose base station apparatus 1101) as the request 
destination of the DSCH signal and notifies base station 
apparatus 1101 of the estimated reception quality of the 
DSCH signal. 

Selected base station apparatus 1101 selects a 
communication terminal apparatus (here suppose 
communication terminal apparatus 1103) having a good 
downlink (that is, DSCH) situation and good downlink 
service request (short delay time) from among all the 
reception quality based on the reception quality of the 
DSCH signal notified from the communication terminal 
apparatus . 

After this, base station apparatus 1101 decides the 
modulation/coding system applicable to the DSCH signal 
based on the reception quality of the CPICH signal at 
selected communication terminal apparatus 1103. 
Furthermore, base station apparatus 1101 sends a DSCH 
signal to selected communication terminal apparatus 1002 
using the decided modulation/coding system* This is an 
outline of this embodiment. 

Then, configurations of the above-described base 
station apparatus and communication terminal apparatus 
will be explained. First, a configuration of the 
communication terminal apparatus of this embodiment will 
be explained with reference to FIG. 17. FIG. 17 is a block 
diagram showing a configuration of the communication 



terminal apparatus according to Embodiment 4 of the 
present invention . The same components in FIG. 17 as those 
in Embodiment 3 (FIG. 14) are assigned the same reference 
numerals as those in FIG. 14 and detailed explanations 
thereof are omitted. 

In FIG. 17, base station decision section 1501 
selects a base station apparatus corresponding to the 
DSCH signal with the optimal estimated reception quality 
as the request destination of the DSCH signal using the 
reception quality of the DSCH signal for each base station 
apparatus estimated by SIR estimation section 1205. 
Furthermore, base station decision sect ion 1501 generates 
base station selection information to notify the request 
destination of the DSCH signal and outputs this base 
station selection information and information indicating 
the estimated reception quality of the DSCH signal sent 
by the selected base station apparatus to multiplexing 
section 1502. 

Multiplexing section 1502 generates a multiplexed 
signal by multiplexing a known signal , transmission data , 
information indicating the estimated reception quality 
of the DSCH signal from base station decision section 
1501 and base station selection information. 

Then, a configuration of the base station apparatus 
according to this embodiment will be explained with 
reference to FIG. 18. FIG. 18 is a block diagram showing 
a configuration of the base station apparatus according 
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to Embodiment 4 of the present invention. The same 
components in FIG* 18 as those in Embodiment 3 (FIG. 15) 
are assigned the same reference numerals ast hose in FIG. 15 
and detailed explanations thereof are omitted. 

In FIG. 18, DPCH despreading/demodulation sections 

1601- 1 to 1601-N have the same configurations as DPCH 
despreading/demodulation sections 1301-1 to 1301-N in 
Embodiment 3 except that DPCH despreading/demodulation 
sections 1601-1 to 1601-N extract base station selection 
information and information indicating the reception 
quality of the DSCH signal and output to decision sections 

1602- 1 to 1602-N. 

When the base station selection information from 
DPCH despreading/demodulation sections 1601-1 to 1601-N 
indicates that the own station is requested to transmit 
a DSCH signal, decision sections 1602-1 to 1602-N output 
the information indicating the reception quality of the 
DSCH from DPCH despreading/demodulation sections 1601-1 
to 1601-N to selection sections 1603-1 to 1603-N. 

Selection sections 1603-1 to 1603-N decide the 
modulation/coding system applicable to the DSCH signal 
to communication terminal apparatuses 1 to N using the 
information indicating the reception quality of the DSCH 
signal from DPCH despreading/demodulation sections 
1601-1 to 1601-N and output the decision result to 
allocation section 1604. 

Allocation section 1604 has the same configuration 
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as that of allocation section 204 in Embodiment 1 except 
that allocation section 1604 selects a communication 
terminal apparatus capable of sending a DSCH signal at 
the highest speed from among communication terminal 
apparatuses 1 to N using the decision result of selection 
sections 1603-1 to 1603-N. 

Then, operations of the base station apparatus and 
communication terminal apparatus in the above-described 
configurations will be explained with reference to FIG. 19 
in addition of FIG. 17 to FIG. 18. FIG. 19 is a schematic 
view showing an example of a DPCH frame format used in 
the communication terminal apparatus according to 
Embodiment 4 of the present invention. Detailed 
explanations of the same operation in this embodiment 
as those of Embodiment 1 are omitted. 

Base station decision section 1501 of communication 
terminals 1 to N selects a base station apparatus 
corresponding to the DSCH signal with the optimal 
estimated reception quality as the request destination 
of the DSCH signal using the reception quality of the 
DSCH signal for each base station apparatus estimated 
by SIR estimation section 1205. Furthermore, base 
station decision section 1501 generates base station 
selection information to notify the request destination 
of the DSCH signal and outputs this base station selection 
information and information indicating the estimated 
reception quality of the DSCH signal sent from the selected 
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base station apparatus to multiplexing section 1502. 

Multiplexing section 1502 multiplexes a known 
signal, transmission data, information indicating the 
reception quality of the DSCH signal and base station 
selection information to generate a multiplexed signal. 
That is, as shown in FIG. 19, for example, a known signal 
is inserted into the PILOT section, the reception quality 
of the DSCH signal is inserted into the SIR section, base 
station selection information is inserted into the BS 
number section and transmission data is inserted into 
the DATA section and a multiplexed signal is generated 
in this way. Hereafter, DPCH modulation/spreading 
section 301 generates a DPCH signal as described above 
and then the generated DPCH signal is sent to the base 
station apparatus via RF section 302 and antenna 301. 

Thus, signals sent from communication terminal 
apparatuses 1 to N are received by the base station 
apparatus. The signals sent to communication terminal 
apparatuses 1 to N are output to DPCH 

despreading/demodulat ion sections 1601-1 to 1601-N via 
antenna 201 and RF section 202. 

DPCH despreading/demodulation sections 1601-1 to 
1601-N each extract the base station selection 
information and information indicating the reception 
quality of the DSCH signal from the demodulated signals. 
The base station selection information and information 
indicating the reception quality of the DSCH signal 



extracted by DPCH despreading/demodulat ion sections 

1601- 1 to 1601-N are each output to decision sections 

1602- 1 to 1602-N. 

Decision sections 1602-1 to 1602-N decide whether 
the base station selection information from DPCH 
despreading/demodulation sections 1601-1 to 1601-N 
indicate that the own station is requested to send a DSCH 
signal or not. From among decision sections 1602-1 to 
1602-N, the decision section that has obtained the base 
station selection information indicating that the own 
station is requested to send a DSCH signal outputs the 
information indicating the reception quality of the DSCH 
of the own decision section to the selection section 
provided in the posterior stage. 

The selection section to which the decision section 
in the first stage of selection sections 1603-1 to 1603-N 
outputs the received signal of the DSCH signal decides 
the modulation/coding system applicable to the DSCH 
signal based on the reception quality of the DSCH signal. 
By the way, the method of deciding the modulation/coding 
system is similar to that of MCS1 decision section 308 
in Embodiment 1 (FIG. 5) , and therefore detailed 
explanations thereof are omitted. The decision results 
in selection sections 1603-1 to 1603-N are output to 
allocation section 1604. 

Allocation section 1604 selects a communication 
terminal apparatus capable of sending the DSCH signal 
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at the highest speed from among communication terminal 
apparatuses 1 to N using the modulation/coding systems 
corresponding to communication terminal apparatuses 1 
to N from respective selection sections 1603-1 to 1603-N. 
After this, as explained in Embodiment 1, multiplexing 
section 210 generates a multiplexed signal. The 
multiplexed signal generated is sent to the communication 
terminal apparatus via RF section 202 and antenna 201. 

Thus , each base station apparatus of this embodiment 
notifies information on the CPICH signal, DSCH signal 
and the transmit power of the CPICH signal to the 
communication terminal apparatus and the communication 
terminal apparatus estimates the reception quality of 
the DSCH signal sent by each base station apparatus using 
the CPICH signal and transmit power sent from each base 
station apparatus. Furthermore, the communication 
terminal apparatus selects the base station apparatus 
corresponding to the DSCH signal with the optimal 
estimated reception quality from among all the base 
station apparatuses as the request destination of the 
DSCH signal. This allows the communication terminal 
apparatus to accurately estimate the reception quality 
of the DSCH signal sent from each base station apparatus, 
and can thereby accurately select the base station 
apparatus that sends a DSCH signal which can be received 
with optimal quality as the request destination of the 
DSCH signal. 



Furthermore, the communication terminal apparatus 
notifies the estimated reception quality of the DSCH 
signal sent from this base station apparatus to the 
selected base station apparatus. This allows the base 
station apparatus to accurately decide the 
modulation/coding system applicable to the DSCH signal 
to be sent to the communication terminal apparatus. 

Thus, this embodiment can not only provide a base 
station apparatus capable of sending a DSCH signal to 
be received with optimal quality by a communication 
terminal apparatus but also provide a communication 
terminal apparatus capable of receiving the DSCH signal 
with optimal quality. 

Foregoing Embodiments 1 to 4 have described cases 
where the reception quality of the DSCH signal on the 
receiving side is estimated using the DSCH signal and 
transmit power of the CPICH signal on the transmitting 
side and the reception quality of the CPICH signal on 
the receiving side and the modulation/coding system 
applicable to the DSCH signal on the transmitting side 
is decided based on the estimated reception quality of 
the DSCH signal. However, the present invention is also 
applicable to cases where the name of the data channel 
("DSCH" in the foregoing embodiments), control channel 
( " CPICH " in the foregoing embodiments) used to estimate 
the data channel and type of information communicated 
through these channels, etc. are changed as appropriate 
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as far as the following conditions are met. That is, the 
data channel and control channel need to be 
time-multiplexed or code-multiplexed. 

Furthermore, foregoing Embodiments 1 to 4 have 
described cases where the transmitting side uses BCH as 
the notification channel to notify the transmit power 
of the data channel and control channel on the transmitting 
side to the receiving side, but it is also possible to 
use other channels such as channel DPCH, etc. to be 
multiplexed with the data channel and control channel 
(time-multiplexing or code-multiplexing) as the 
notification channels . 

Furthermore, foregoing Embodiments 3 and 4 have 
described cases where the communication terminal 
apparatus is located in areas covered by two base station 
apparatuses , but the present invention is also applicable 
to a case where the communication terminal apparatus is 
located in an area covered by one base station apparatus 
or areas covered by three or more base station apparatuses . 

As is clear from the above explanations , the present 
invention can provide a communication terminal apparatus 
capable of receiving a DSCH signal with optimal quality 
or provide a base station apparatus capable of sending 
a DSCH signal which can be received with optimal quality 
by the communication terminal apparatus. 

This application is based on the Japanese Patent 
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Application No . 2000-201665 filed on July 3, 2000, entire 
content of which is expressly incorporated by reference 
herein . 

Industrial Applicability 

The present invention is ideally applicable to a 
radio communication apparatus, and more particularly, 
to the field of a base station apparatus and communication 
terminal apparatus used in a W-CDMA (Wide band Code 
Division Multiple Access ) -based digital mobile unit 
communication system. 



